Depletion of cells of monocyte lineage prevents loss of renal microvasculature in murine kidney transplantation.
Acute rejection increases the risk of late renal allograft loss with tubular atrophy, interstitial fibrosis, and microvascular rarefaction. Evidence supports a role for macrophages in promoting allograft injury, but the pathogenic mechanisms are unclear. Using a model of acute rejection, we sought evidence of macrophage-mediated endothelial cell cytotoxicity leading to loss of the renal microvasculature. We used a transgenic conditional ablation strategy to deplete circulating monocytes and infiltrating renal macrophages after kidney transplantation. CD11b-DTR mice (FVB/nj strain) are transgenic for the human diphtheria toxin receptor gene under the control of the CD11b promoter. Administration of diphtheria toxin results in rapid ablation of circulating monocytes and resident/infiltrating renal macrophages. Transplants were performed between fully mismatched strains (Balb/c donor into control nontransgenic FVB/nj recipient; allograft group), between FVB/nj littermates (isograft group), and from Balb/c donors into CD11b-DTR mice (DT-treated group). Diphtheria toxin was administered at days 3 and 5, and the effect of monocyte/macrophage depletion on changes in renal microvasculature was determined at day 7. Conditional monocyte and macrophage ablation effectively depleted infiltrating macrophages in murine renal allografts at day 7. Macrophage ablation reduced histologic features of rejection (arteritis, tubulitis) and the accompanying rarefaction of peritubular capillaries at 7 days. The identification of macrophages immunopositive for inducible nitric oxide synthase implicated nitric oxide generation as a possible mechanism of endothelial cell cytotoxicity. These data indicate a significant role for macrophages in causing acute rejection-related tissue injury that is, at least in part, targeted to the microcirculation.